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ABSTRACT 

Dovico tor use with an tohaler. the inhaler comprising a body, an aerosol 
canfatar arranged in said body containing rnecfcemeru. oompnsrng a metered 
dose chamber and abls to dispense a matarwt dose of said mecficamortt, a 
nozzto In fluid carnmunJcatton with said canhter, on opening tor dispensing cf 
said medicament In fiuk) communication with taid nozzle, laid device comprising 
means (34, 38, 42, 44, 46, 50, 52) tor activating said canister to open and 
dispense said trtsdlcamont In response to an airflow in the inhaler caused by 
inhalation of a user through said opening, return means (42, 46. 56. 58. 60) for 
deactivating said canister to dose It, characterised in that said return means 
deactivates saJd canister when the airflow drops betow a certain threshold value. 
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INHALER 

TECHNICAL FIELD 

Tbe present tnventten relates to an inhaler, the inhaler c omprisin g a 
body, e compartment arranged in said body containing medicament, 
comprising ■ number of doses, which inhaler la able to dispense e 
t of said medicament, and an opening far dispensing of 
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BACKGROUND OP THE INVENTION 

For a n umber of years inhalers have been used to deliver a metered 
dose of medicament to the respiratory tract of ■ patient. Basically 
there are three Qrpea of inhalers, adapted for p owd er medicament, 
aeroaol driven Quid medicament and nebuHaers. 

The primary design of moat of the inhalers arc baanfly the aame tor 
the different forma of medicament; ■ housing ■ supply of 

Out medicament, a mouthpiece, air flow conduits in connection whh 
the cuppry of mrrfiramrnt and aetrratmg means tor teneraang 
delivery of a metered dose of medicament. The onrvaong means have 
a wide variety of construction* and function*. These include 
activation by the patient" a hand, such as squeezing the inhaler or 
caanocuvring a button, during inhaladon. eSectricaJh* activated < 
delivery, and inhalation activated dose delivery, I 



Apart from delivery of a m eter ed dose, most inhalers are also 
arranged with refilling/ recharging mean a. that is, the chamber or 
compartment conta i nin g the metered dose has to be 
refuTed/recharged after delivery, or before the next dose ia to be 
delivered. 
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The drawback of the patient activated inhalers it that it may be 
difficult for some persons to activate the inhaler and inhale at the 
same instant. If tbeae actions are not quite synchronised, the patient 
receives an inadequate amount of medicament into the respiratory 
3 tract. Many ol the recent designa of inhalers are therefore breath 
activated wherein the device is activated by inhalation. This < 
the canister to be depressed and de&ver its i 



One problem with these inhalers is thai the Tnlitrr remains 
depressed until the patient physically intervenes and removes the 
pressure on the canister. The chamber may not be refilled completely 
with these types of inhalers, especially when the remaining 
to the ca n i s t er is tow. because the user may hold the canister of the 
inhaler in a non- vertical position during the action activating/ refilling 
of the inhalers metered dose chamber. If the level of eaedkament «« 
tow. it cannot then Qow into the metered dose chamber in this 
position. Instead the chamber is filled with the propellent gas. During 
the subsequent dose, the patient will r e cei ve a reduced dose of 
medicament, perhaps only propellant gas. 

Another problem with some breath- activated inhalers is that the 
inhaler allows far the canister to be compressed far substantial 
periods cf time, resulting in reduced functionality of the vahe 



Document US-A-5,826,571 discloses a breads-activated inhaler 
comprising an activating means which depresacs the canister in 
response to inhalation and return means far automatically 
deactivating or non-depressing the canister in response to the 
activating means . The inhaler further comprises control means far 
controOing the time the canister is open. 1 e the time I 
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activation and deactivation. The return means also provides a refill of 
the metered dose chamber of the canister during deactivation. 

One pr o blem associated with the above inhaler is that the device 
controls the opening time of the canister, i e the time the canister is 
de pressed , m order to insure that the whole dose is delivered. With 
the canisters presently on the market, the pressure is such that the 
major part of the metered doae is delivered durmg the Erst 200-300 
ma after the canister opens A remaining part is delivered during the 
subsequent period of time. For the previous breath-activated 
inhalers, the opening time posed no problem, since the canister 
remained open after activation untfl It was physically recharged. With 
the inhaler according to US-A-5,826.571 the opening *^ TT% * > controls 
the return means Co deactivate the canister. A further aspect in this 
respect U the repeatability of the inhaler, which b one of the 
requirementa of such a product from national suiboxities a ppr o vin g 
medicaments and products associated with these, 

The opening time of US-A-5,826.571 to controlled by a viacoelasuc 
element. This element may be adjusted so that the required opening 
time is obtained when the i» assembled at the factory, and 

even during some period of use. But repeated use, and time itself, wiS 
likely change the properties of the viscociasac el eme nt so that the 
opening time Taries. If shorter, the whole metered dose will not be 
delivered to the patient, with a deteriorated inhalation quality as a 
consequence due to doses delivered mat are inadequate to the 
patient 

On the other hand, if the opening time is too long, the patient may 
remove the inhaler from the mouth and position it in a non-vertical 
position before the canister is closed and the metered dose chamber 
is closed. If the level of medicament then is lew an inadequate refill of 



the chamber is obtained, as described above, and the patient does 
not receive its correct medicament during the subsequent inhalation. 

A general problem with the known inhalers is that there is no 
S possibility of monitoring or controlling the inhalation quality of the 
rftWit. and from that obtain an in d ica tio n on the medication, since 
ody the start ol the inhalation activates the device. 

Another aspect in this technical field is that many medical 
10 dtotribution products today have book sort of drug container 

comprising a number of doses of medicament and a drug delivery 
opening through which the medicament is delivered. For example 
these comprise inhalers such as aerosol inhalers where the 
merfiramrm and propellant is contained in a canister or the like- The 
IS canister comprises a hollow «tem through which the medicament is 
delivered when the stem is pressed inu the canister. Other inhalers 
have the medicament In powder farm, where the powder is "~»*-[»T"f 
In busters or the tike. When the medicament is to be delivered, the 
blister is opened, either by tearing the bHster open or by piercing it so 
20 that an opening is created. With nebubsers. an ampoule or blister or 
other container holding the medicament is pierced or slit < 



Other rocdi ca i distribution products are injectors where die 
medicament is rontninrd in a syringe, which in Cum Is placed in s 
casing, which Injectors sutnritaonaOy or eemj-aurnma deafly perform 
different functions such as injecting the oeedk into the patient, 
delivering the m edica men t horn 'he syringe and retracting the needle 
or ejecting a need le protector. 

Por the drug to be delivered from these devices, they are provided 
with some kind of actuating means. 
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the like which could be 'energised' i e tenaioned and held in that 
state until they are released. The actuating means could be energised 
either manually by a lever, sliding button or the tike tensioning the 
actuating means or automatically whereby they are tenaioned by 
moving components of the device. In order to be held In an energised 
state, the devices comprise a belong means capable of ho l di n g the 
actuating means in an cnerrised state. Depending on device, the 
actuating means, when released by the locking means, depress a 
canister, puncture a blister or ampoule or push the plunger of a 
syringe, etc 



The devices further comprise some sort of activating means 

ritiffnalfr to the ■^'•^ j means and capable of 

releasing the lo ck i n g means when the patient is to receive a dose of 
medicament. These actuating ru-**» could be purely manually 
o perated , auch as a burton, a lever or a handle arranged on the outer 
surface of the device. The patient then presses or moves the 
activating means En order to release the locking j 



For many inhalers, the activating means is a fiap or a vans that Is 
arranged adjacent an air intake on the Inhaler and substantially 
blocking the air intake when not activated. When a patient inhales 
through an inhalation opening, a pressure difference occurs over the 
vane or fiap. This pressure difference causes the fiap or vane to i 
and thereby open the air intake so that an inhalation air flow is 
created. This movement of the flap or vane rel ea s es the l o ck i n g 
means so that the actuating means is activated and a dose is 



30 The ipring means of the actuating means are often rather powerful. 
For instance with aerosol driven inhalers the spring means have to bo 
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able to depress the canister so that s dose is delivered. This i 
chat a stem of the canister has to be pushed into the canister against 
the spring force of the stem and against the friction caused by the 
teals around the t 



For auto-injectors there could be several actuating means. Pfcstiy the 
needle has to be pushed into the patient. Then the plunger is pressed 
into the syringe in order to deliver the medicament. After the drug is 
delivered, the needle is withdrawn either by r e tr a ctin g it into the 
auto-injector housing or by pushing forward a nrrrt fc protection 
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The (act that the farce of the actuating means is relatively high and 
that it thus r eq uire s relatively high farces in order to hold or lock it in 
15 an energised stmts, at the same time as the forces for activating the 
actuating means need to be low. requires some farm of transmission 
in order far the tow acnVanng farce to be able to release the actuating 
. force. It may be seen as one single energy system where s small input 
farce provides a large output farce. 

20 

Because of this r el a ti o n, quite a number of components are required, 
which comp o nen ts vriD affect the encrsy system due to far example 
f rict ion of components, tolerances and spring characteristics, giving 
rise to variations in force required for releasing the actuating mean*. 
25 Because it is one single interconnected system, the farce for 
activating the activating means will thus also vary. 

For most medical devices this is not acceptable because the 
activation should occur within a relatively narrow, weB-dcfincd force 
JO range. In order to cope with this, conventional techniques for these 
devices try to keep the number of components to s twwiimn^ 
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with high demands on tolerances in order to minimise the variations, 
in order to try to obtain predictable and repetitive conditions. 

The strive to keep the number of c omp o nen t down and working with 
high tolerance requirements gives a rather costly device, by which it 
i so is difficult to mnnnge all condition*. 



One example is aerosol inhalers, where one, due to environmental 
considerations, is switching from canisters with CFC as propeflant to 
HFA. HFA however requires much stranger seals whereby the force 
required to depress the canister may be substantially higher than far 
the CFC -canisters. With the same activating means, the variations 
wfll increase in the same degree. In order to cope with this, even 
higher demands on tolerances are required. 



The above mentioned problems are also very much pronounced with 

i devices, such as multiple automatic functions acting in 
: of each other, with long and/ or multiple energy systems 
where U is important that the forces required for triggering the 
different am in ring means are certain to be provided without over- 
di mens i onin g the activating means. Otherwise, either It is not certain 
that the different functions are able to sequentially trigger each other 
or the device wfll be unnecessarily bulky and difficult to use. 

According to a further aspect on inhalers, the main object with the 
breath-ectrsatfon is to facilitate for the patient to obtain a dose of 
medicament, in compa r ison to the manually operated inhalers where 
the patient needs to activate the delivery by hand and inhale at the 
same time. This co-ordination of actions from the patient often 
causes problems so that, if the patient do not co-ordinate properly, 
the patient may not receive an adequate dose of medicament. 
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In the case of aerosol-driven inhakrs the breath-activation causes a 
spring to compress a canister containing the medicament and 
propeHant so that the medicament is delivered. Either a metered dose 
is delivered or the canister is open a redetermined time under which 
time medicament is delivered eandnuously. In the case of powder 
inhalers, the breath activation causes access to an amount of powder 
to be inhaled or a dose » be delivered. Other types of inhakrs, such 
as nebulizers, may also have breath-activated devices for activating 
the delivery of a dose, or quantity, of medicament. 

Some of the breath-activated devices comprise some form of plate- 
shaped lid. Cap or vane movably arranged in an air flow path in the 
inhaler or adjacent an air intake. Upon inhalation the pressure drop 
and/or sir flew causes the plate to move and thereby activate the 
i ao that a dose is delivered. 



15 



i of the bream-activated inhalers arc also arranged with return 
hese return means "reset* the actuating means to a ready 
20 state so that the in h aler is ready for use far the subsequent 

inhalation. The return means also recharge the inhaler, e g refills a 
metered dose chamber with medicament far subsequent use. The 
return means are cither operated manually, e g when a protective 
cover is closed or opened, or automatically, either at a -f"^ time 
25 after tnhalarinn ar ~*~-n thm mhalatton it ffrmrnatrtl. 

A drawback wim the above described devices is that the breath- 
activated devices may unmtentfanaBy be triggered when the inhaler is 
ready for I nhalation if the inhaler is dropped or otherwise exposed Co 
JO sudden forces. Since the plates, vanes or Daps should be able to move 
by rather small forces exerted by the pressure drop/ ah- flow during 
inhalation, they might also rather eastly be moved try s sudden 
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movement or sudden change of movement of the inhaler, such as if 
the inhaler is shaken or hits an object when it is ready for inh ala ti o n . 

A number of doses important to the patient could be lost in this way. 
Further, the doses will, far many types of inhalers, be delivered inside 
the inhaler if triggered unfotentionaOy. The medicament delivered 
inside the inhaler may deposit in passage ways or mechanisms of the 
inhaler and possibly obstruct the function or rendering the inhaler 
unclean. The deposition may also affect the dose-to-dose equival en ce 
in that s lesser amount of medicament is inhaled than in ten d ed , and 
in that the deposited medicament may break loose during inhaUtion, 
whereby the amount ia larger than i 



In context with inhalers with automatic recharging means, an 
unintended triggering of the inhaler may also lead to an i 
fiiitwg of thf mr trnrl dose chamber if far ^"""p l ff the inhaler is held 
in such a position during recharging that the medicament cannot 
pr op ert y fin the chamber This could for example be the case with 
aerosol driven canisters that have to be held in • substantially 
vertical p osi ti on when refilling the metered dose chamber, in 
particular when the canister is not fun. The impr oper filling of the 
meter e d dose chamber leads to an improper dose delivered to the 
patient ax the subsequent Inhalation. 

At the present, them is a wide variety of mhsJera on the market, 
where a large quantity of these are so caged aerosol-driven mha l r ra. 
These comprise a canister ceraprismg the niedacament end a gas as 
propeflant. The canister comprises a dispensing device with a spring- 
tcm. When the stem is pressed into the canister, a m etered 
: of medicament is delivered. 
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Mott aeroacJ -driven inhalers in provided with some activating mcims 
far depressing the canister. These span from timptc levers ptvotoffy 
orrengod in the inhaler, which (even press on the tide of the canister 
opposite the disponing device, usually the bottom of the canister, to 
soph lsti cstcd arrangements comprising spring atm acting on the 
canister, which springs tre activated by inhalation. A recent type of 
inhaler also co mp ri se s motor means and control means together with 
a new type of canister, where the canister delivers medicament as 
Jong at it b depressed, and that the control means control* the motor 
which acts as depressing means for the canister. Per example the 
control means controls the motor to keep the canister depressed far ■ 
i period of tiros. 



Usually, the canisters and the inhalers are manufactured by separate 
companies, where the c a n i ster s have different set dimensions and 
certain tolerance widths, and the atrokc of the dispensing device has 
a certain stroke. On the market there are a few d Serent canister 
sizes depending on the kind of medicament and the number of dose* 
that each canister shall be able to deliver. 

The manufacturers of inhalers have these tii**-* - m ffantrrs to cope 
with arfaen developing an inhaler, developing an inhaler far one 
specific canister aire. Since the general aim for the developer of the 
inhaler is to keep the overall size as amaH as possible so that the 
inhaler is handy and discrete in use, the apace inside the inhaler is 
rather limited. Especially when working with spring activating means 
it is not posaibk to use long springs in order to obtain a more or less 
constant spring characteristics during the depression movement of 
the canister. Instead transmission means are uaed to increase the 
spring farce acting on the canister. These transmission means are 
howcro- affected by differences in tolerances of the canister, of the 
inhaler, and of canister and inhaler together. 



IS 



20 



25 



11 



If, as an example, the canister has a tolerance width of a few 
millimetres over its entire length, which is not unusual, and the 
inhaler has an overall tolerance width of a pproxi mately one 
millimetre, this could lead to a total tolerance width of the system of 
several millscctrta. With auch tolerance widths, cither the activating 
means wiD have to move quite a distance before coming in contact 
with a small canister, and thus exposing the ca nis t er to sudden 
impacts from the activating means, or, in the case of a large canister, 
that the Bctrvsfrng means stil] contains a lot of energy when the 
canister is depressed. Since the starting point for the activating 
means varies so much with che tolerance widths built into the system 
and with the limited space available in the inhaler, it is very difficult 
to h a ndle such differ ences snd to desi g n an actrvanng > 
with the name predictable characteristics over this i 



Inhalers for inhaling medicament into the respiratory tract comprise 
some sort of ope n i n g, typicaQy also with a m ou th pi ece , and an air 
flow passage inside the inhaler to communkatton with the opening. A 
compartment containing medicament and doae delivering means are 
also arranged and m communication with the air passage ao that, 
when the patient inhales, sir and medicament will mis in the air 
t and win be inhaled by the patient. 



A plurality of inhalers present on the market are provided with breath 
activated dose delivering means, so caDed breath activated inhalers. 
These function so as to deliver a dose of medicament when the 
patient inhales, i a when there is an air flow present in the air 
pasaage. In contrast to inhalers where the patient phyakaOy has to 
activate the dose delivering mean*, e g by pressing parts of the 
inhaler, manoeuvring levers and the tike, the breath activated 
inhalers are triggered by the Inhalation This provides a more reliable 
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dose delivery to the patient because the patient no longer has to time 
the inhalation with physical activation of the inhaler. 

A drawback with these breath activated inhalers la unintentiona ' or 
accidental activation of the inhaler, especially by children. A child 
often registers the activities of the adults and tries to do the same 
thing as them. If for example a parent uses an inhaler to inhale 
medicament, it is very likely that the child finds that interesting and 
would Uka to do tho tame. If the inhaler is then left within the child* 
reach U is likely that it would try to inhale. The inhaler would then be 
triggered to deliver a doae of medicament which the child 
unintentionally could inhale. Since these medicaments sometimes are 
quite potent, or even lethal, there Is a risk that the chQd win suffer 
from poisoning which could lead to serious < 



According to yet another aspect of this technical area, inhalers far 
inhaling medicament comprise a body containing a supply of 

, an air passage and a mouthpiece in contact with the air 
, wherein, upon use. the patient puts the mouthpiece in his 
mouth whereby a metered doae of fa dispensed in the air 

t and inhaled by the patient. 



The mouthpiece ia generally a piece of pi pe, either circular in 
aeetion or somewhat formed to correspon d to the patients mouth, 
that b fixedly artarhrd to. and protrudes from, the body of the 
inhaler. 



In order to protect the mouthpiece when the inhaler ia not in use, the 
inhaler ia arranged with a p ro tecti ve cover or the Eke. tn the simplest 
cases, the protective cover ia a kind of capsule that can be pressed 
over the mouthpiece and is held in place by friction or snap-fit. A 
drawback with the capsule bs that it is very easy to drop or tooae iL 



1) 



Most recent inhalers are provided with a protective cover in the form 
of a fid pivotahry arranged to the body of an inhaler. The fid is 
designed such that when in a protecting p os i ti on, it en c loses the 
S mouthpiece protruding from the body, and when the inhaler is to be 
used, the fid is swung away so as to provide free a cces s to the 
mouthpiece. With this design the protective means can not be 
dropped or tost since it is attached to the inhaler. 

10 The general problem with the above inhalers is that the mouthpiece is 
fixedly attached to the inhaler body, making them rather bulky. A 
general desire from users is that the inhaler should be as small as 
possible ao that it could be stored away eemvenasntiy when net in 
use, for nramplr to the breast pocket or the like. This is not really the 

tS case with the present designs. Another desire from the users is that 
the inhaler ahoulo be easy to use in general and specifically easy and 
quick to activate as to inhale a doae. The activation of the inhaler 
may be cr itica l if the patient suffers from a sudden reduction of the 
respiratory function. The inhaler must then be ready to use almost at 



BRIEF DESCRIPTION OF THE INVENTION 

The purpose of the invention is to provide an inhaler, without the 

above problems. This aim is solved by the present invention 

i- fc. — - — , t m mm mm ■ ! *- - - » 

enaractenxea oy una i. 



The primary advantage ef the presen t invention as compared to 
known inhalers is that the beginning and termination, 1 e activation 
and deactivation, is controlled by the paticnt'e inhalation and not the 
device, since the start of the inhalation activates the inhaler to deliver 
in dose and the end of the inhalation deactivates the inhaler, i e 
i and refute/recharges it. This in fact increases the inhalation 
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quaE ty in that (tie end of the inhalation returns Che canister to its 
decompressed position, during which return the metered dose 
chamber b refilled. This ensures refining/ recharging of the chamber 
when the caniiter b heid in a vertical position with the metered doae 
chamber lacing downwards. Its virtually impossible to have an 
improper ret^u^ recharging of the chamber when the canister has a 
tow level of medicament, thus ensuring that a c or re ct fill and not 
propellam gas enters the chamber. The inhaler could with the 
present Invention be regarded aa breath operated rather than breath 
activated, aa with known inhalers, because both start and end of 
inhalation activates the inhaler. 

A general aspect of the principle function of (be breath operated 
device is that it consists of two main parts movable relative to the 
inhaler body. One of these b affected by an actuating or firing force 
from lor example a spring, the Drat part is Octachahiy attached to a 
fixed part of the inhaler, whereby the actuating force is 'charged*. 
The second part acta on a medicament delivering canister and is 
detaehabry attached to the first part. When the first part ta released 
from the inhaler body, due » start of inhalation, it b morcd by the 
actuating force, whereby also the second part is moved due to the 
attachment to the first part and the canister is depressed and a dose 
t is delivered. 



2J Upon end of inhalation, the second part is released whereby also the 
ranitter b released and returns to its undepressed state, 

What is obtained is thus a mechanism containing relatively few 
components and is capable of activating and deactivating the canister 
30 in response to begin and end of inhalation. 



With the use of force transmission means between the activating 
member, such as the flap or vane, and the actuating member, such 
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aa the compression spring cap a ble of depressing the c an ister, a 
design with a low level of force is obtained in order to activate and 
deactivate the device. This ensures that patients with low physical 
capacities are able to activate the device. This is also en advantage m 
connec tion with the new gas propr Hants that due to environmental 
aspects are to be changed from CFC to HPA. The HPA propellents 
req uir e a much higher force in order to activate (he canister to deliver 
its dose. The device according to the invention is able of managing 
these higher forces without a deteriorated or reduced functionality 
and handling of the inhaler by the user as compared to known 
inhalers. 

Further, with the invention it is possible in a convenient way to 
monitor if the patient has r eceived the medicament in an appropriate 
way, by including not only dosage counters but elao means tor 
measuring the mK*I»*fap time, i e the time the has been 

open during delivery of a doae. TCua is easily o btain ed because 
activation and deactivation ore triggered by the inhalation. Thus a 
measurement of the InhaTsrion time can then be used to evaluate if 
the patient baa tcusi vc tl a dose and has been able to inhale the doss 
property into the respiratory tract. 

According to another aspect of the p icjent Invention the aim of the 
present in r ca titer is to obtain a reliable, predictable and repea table 
activation of the device for delivering medicament 



This aim is solved by the 



by claim 10. 



The benefit of the present invention Is that rr pea table and predictable 
handling characteristics, like for example dose-to-dose equivalence, is 
obtained without the need for very fine, and thus costly, tolerance 
demand- on the com pon ents. 
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With the present invention, the dimensioning of the force 
requirements is facilitated because the energy system is divided in 
two distinct parts, wherein the parts, when the device Is raw- 
accrued, are in no physical contact with each other. The part 
comprising the act u a t i n g means and tran smi s sion is designed so that 
the — «™tfrif- means mar be released with r ea sonab l e demands on 
ricrign, tolerances and the like, thus allowing a certain variation in 
force rcepjirements. The other part of the energy system is de si g ned 
and dimensioned such that it is activated at a certain predetermined 
and repeatahle force level, and that the force available always is 
above the force range required for releasing the actuating j 



Because of the division. It is not n eces sary to take care of the 
variations through the entire system, but Instead merely have to 
calibrate the activating part of the system. Because this part mostly 
contains rather few components, it is necessary to design and 
calibrate only the activating means and the release means so that the 
activating mean* is activated at s predetermined force. 



When designing this prut it is also only necessary to take into 
account the range within which the forces required for releasing the 
actuating means wfl] vary and to ensure that the force available for 
releasing the actuating means is substantially above this area. In this 
way it is ensured that the device wiD be activated at a certain 
predetermined external force level, and thai the activation ensures a 
release of the actuating means. 

It b a further object of the present invention to provide a device for 
the above mentioned type of inhalers which reduces the risk of 
unurenuonal triggering of the i n hal er . 
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This object is obtained according to one 
characterized by claim 22. 



aspect of the invention 
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With a device according to the invention, the movement means, such 
aa for example a plate or a flap, or a member of the movement means, 
such as a pi vocally arranged linkage, or combinations of several 
prvotnbry arranged members, is held substantially stationary when 
the inhaler is subjected to sudden movements, but is activated, or 
moved, during i nh al atio n. This prevents unin ten ti on al activation of 
the inhaler because of forces acting on, and trying to pivot, a i 
of thai 



Preferably the member of the movement means is h a tanrrd as 
regards to forces ex ert e d on the inhaler so that the point of 
momentum of the member is arranged at or near its pivoting axis. 
This will prevent the mernber from being pivoted because of 
acceleration or retardation. With a device according to the Invention, 
external forces on the inhaler will not trigger the bream-activated 
device as easuy as with known inhalers of this type when the inhaler 
is in s ready-ttMr.se state. 



In one embodiment, when the member of the movement means is 
rkrslgrtftl as a phrotable plate-like Dap, s balancing means which has 
a moment substantially equal to the moment of the flap is arranged 
on the opposite aide of the pivoting poin t . The balancing means then 
balances the flap so that it is held stationary when the inhaler is 
subject to external forces in a very sample but yet riTfctr ve way 

Yet a further aim of the present invention is to aflow for an inhaler to 
accommodate far differ ence s In tolerance widths of containers with 
1 and provide a reliable function and predictable < 
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dose equhrateitM of the dmes debrered. PrtfermUy the tnhakr can 



10 



This aim is achieved with a device according to H*frr) 33. 

With a device according to the i n v en tion the ftinctioa of the tnh«W ta 
no longer mfliirriml by the tolmnrr- wtSth r»H»tWi« nf wnt^rr 
and inhaler, which mean* that predictable 1 
is obtained. 



Further It increases the robustness and simplifies the design of the 
inhaler, in particular the activating means for delivering doses, since 
this no longer has to be over-dimensioned, such as springs, levers, 
atta c hmen ts and the like, as the activating cnfrflni 00 loiiyi' bats tx> 
deal with the problem of 1 



Also a further aim of the present I n v en t ion is to avoid the above 
men tio n e d problems concerning unmtentionaj/ecddentnl activation 
of bre a th activated Inhalers. 



This aim is 



bya 



according to chum 33. 



The advantage of the {menti o n over prior ait is that when the safety 
me a n s Is not operated, any u n i ntentiona l inhalation through the 
inhaler will not effect the activating means. Since the activating 
means is triggered by the ah- flow through the inhaler during 
inhalation, a manipulation of this air flow preventing the activating 
means to be unintentionally activated provides an easy and reliable 
safety device. 
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The tiloclring of the auxiliary air pa ss ag e may be obtained in many 
different ways, far example by the finger or hand of the user, by Cap* 
or lids or the Eka, 

Preferably, the openings are arranged such on the inhaler, and/or 
have such sizes, that only an adult is able of blocking the openings in 
' to activate the activating 1 



It is to be noted that the present invention may be used with all 
10 breath activated or breath controlled inhalers, regardless of type of 



According to a further aspect of the invention, the purpose of the 
present invention is to provide a m ou thp iece without the above 
problems. This is solved according to claim 38. 

With a device according to the invention, several advantages are 
obtained. Due to that the mouthpiece is arranged inside the inhaler 
body when not in us e , the size of the jnh a lrr can be made smaller, 
and also a much smoother shape can be obtained since- there are no 
protruding parts. When the inhaler is to be used, it is activated 
whereby the mouthpiece is mewed somewhat outside the body so as 
to < r i tt' t f the user to inhfiifr through It. 



Prefer ably the inhaler comprises a pr o te c ti ve cover which protects the 
mouthpiece when not in use, and keeps the mouthpiece in place. 
Preferably also, the mouthpiece is arranged with means for rcleaaabty 
holding the mouthpiece in place in the activated p osit ion in a well- 
d efine d position relative the body. 

When the protec ti ve cover/lid is arranged to an activating means, 
which sets the inhaler ready for a subsequent dose, by refilling dose 
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compartments and placing the activating mechanism of the inhaler in 
0. ready state, the inhaler is "charged* after a dose has been deriveral 
to the patient This means that the inhaler is ready to use instantly 
without any further actions than to open the inhaler, which is of 
; during critical medicating. 



Further aspects of and advantages with the present invention wiD 
be co me apparent from the detailed description of embodiments of the 
invention and from the patent claims. 

BRIEF DESCRIPTION OP THE DRAWINGS 

In the foDowing deacripnon of several embodiments of the invention,- 

rercrcncc will be made to the drawings, of which: 

Figs. 1-4 show schematically the basic function of an actuating 

mechanism assembly comprised in the present invention. 

Figs. 3-7 show different variants of the bosk function according to 

Fig*. 1-4. 

Fig. 8 shows a skle view of the upper part of an inhaler 
comprising a device according to a first feature of the Invention, 
Fig 9 U a cross aection taken along the line DC-DC of Fig. 8,- 
Fig. 10 is a view similar to Fig. 9 but not in cross section and with 



Fig. 11 

Fig. 12 
invention. 
Fig. 13 
Fig. 14 



across 
is a perspective 



taken along line XI -XI of Fig. 10, 
of the device sccording to the 



ia a similar view as in Fig. 12 but roosted 90", 
shows an example of a second feature of the present 
invention a side view in croaa-aection of an inhaler etrmpriaing the 
presen t invention, and 

Fig. IS shows a detailed view of a tra nsmi s si o n and locking 
means comprised in the invention. 
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Fig. 16 shows a crosa-eecticnal riew taken along line XV1-XV1 of 
Fig. 15 

Fig. 17 shows a side view m cross-section of an inhaler 

comprising a third feature of the present invention. 

Fig, 18 shows a detailed perspective view, partfy cutaway.ofa 

breath-activated component accorditg to the iiwendon balanced 

two axes and comprised in the inhaler of Fig. 17, 

Fig. 19 ihows the component of Fig. 18 from the side. 

Fig. 20 shows a detailed perspective view of a flap ©mpnaed m an 

inhaler, balanced in one axis. 

Fig. 21 shows a plan view of the flap of Fig. 20, 

Fig, 32 show* a aide view of the flap of Fig. 20. 

Fig.23 shows a detailed viewof another use of the present 

invention, 

Fig.24 shows a detailed view of a further use of the present 
invention. 

Fig.25 ia a detailed view of a part of an inhslrr comprising the 
device according 03 a fourth feature of the present invention in a 1 



pig. 26 is the same view as Fig. 25 with the device in an active 
position, and 

Fig. 27 ia the same view as Fig. 25 with the device b» another 
active posi t ion, 

Fig.28 shows a aide view in cross-section of an inhaler foc 
■eroscJ-driven medicament with a device according to a fifth feature 
of the invention, 

Fig 29 shows a part view in cross-section of an inhaler for 
medicament with a device sccording to the fifth feature of the 
invention. 

Pig, 30 is a detailed view of a part of an inhaler in 
with a first embodiment of a sixth feature of the inroitian. 
Fig 31 is a detailed view of a port of an inhaler to 



•23- 



-2*. 



10 



(3 



25 



30 



with t se con d embodiment of the sixth feature of the ii m n mm 1 

Pig. 33-35 shows the function of the first embodiment. 

Pig. 36-38 shows the /unction of the second embodiment. 

Fig. 39 shows an example in connection with an n>-«W for 

aerosol driven fluid medicaments, and 

Fig.40 shows a example of a mouthpiece according to the 

invention and a spray hrr*3 a* a unit. 

DETAILED DESCRIPTION OF THE INVENTION 
The duferent features of the present tnrrnttm will be described in 
detail and with reference Co the drawing*, to connection to the 
detailed description, use is made of "verticaT and *horimntaT to 
define direction* of different components. It is to be understood that 
these directions refer to a position of the inhaler when it is used, to 
define the relationships between components of the embodiment 
d e scribe d , and should not be regarded as limiting the invention. 



The general principle and Junction of the breath i 
according to the first aspect of the invention is shown schematically 
in Pigs. 1-4. Here one part V is fixed in relation to the inhaler. In (act 
it could for example be the Inhaler housing or the like. A second part, 
hereafter named shuttle S is movable m relation to the th ird part P. 
Further, an actuating or firing force AP, from for example a spring, la 
acting on the shuttle S. When the tnhakr is in a ready- to- use state, 
Pig. 1. the actuating force it ' charged * and the shuttle is held in the 
charged position in relation to the fixed pan by a first movable 
locking means Ull. A third pan, hereafter named canister actuator, 
CA is also movable in relation to the fixed part P and rdeasabr/ 
attached to the shuttle S by a second movable locking means LM3. 
The canister actuator is arranged so that it is Ttntrf-d to the 
bottom of a canister C. which canister C to an mhaler b arranged so 
that its bottom is lacing upwards and that its other end is provided 
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so 



with a valve assembly, which assembly is known per i 
C is pushed upwards in the figures by a spring of the 
E a canister force CP. 



The canister 
■valve 



When the inhaler is activated, in which a patient inhales, the first 
locking means LU1 is moved out of engagement with the fixed part P 
whereby the actuating force AP forces the shuttle S downward*. Pig. 
2. Because the canister actuator CA la tacked to the shuttle 9 by the 
second locking mean* Ut2 it is also pushed downwards against the 
force CP of the canister vahw assembly, thereby depressing the 
so that a metered dose of medicament I* delivered. 



the second locking means 
actuator CA. whereby the 
the 



When the patient temrinxrr* 
LM2 i» activated and releases the 

»**fs\ t*i i ft +sTrf TTCtLtniS to its 

'Upwards. 



When the inhaler is Co be charged and ready for use, the shuttle 3 is 
moved upwards, for example by the p atien t, whereby the to 
means LM1, LM3 engage and hold the device in its rcady-to-uae 



It is to be understood that the locking means may be arranged in 
different ways in order to obtain the desired function between the 
parts. Pigs. 5-7 show different arrangements. Thus the locking means 
could be arranged a* pulling or pushing elements In order to achieve 
the desired function. The different elemen ts could far example be 
designed as shuttles, tubular elements arranged inside each other 
and the like. Punher, since the inhaler la breath-operated, there are 
requirements that the forces needed to release the locking means are 
quite low in order to ensure that even patients with weak respiratory 
capacities are capable of activating the inhaler and recerring a dose of 
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medicament In that respect, the device b arranged with force 
eransmiaakm means which enable a relatively low force to release the 
locking mean*, which fa turn hold a rather strong a ctu ati n g means. 
pTtiTrr"- of such force tranrmfweo means are described 1 



An ««"<plff of an t i^lrn g device according present invention in 
connection to the first feature is shown in the figures 8-13. The 
inhaling device 10 is arranged in an inhaler, comprising a bousing, in 
the ernbodirnent shewn in two detachable parts, where the upper pan 
is shown in Pigs. 5-9. The upper part is arranged with a 
hokler/ch&mber 18 for a metered dose aerosol container 20, hereafter 
named canister. 

nown per se and not shown for clarity, contains the 
it It is further provided with a valve assembly in the 
'•snifter comprising a valve v >m "i which normally is urged 
downwardly by a compressed spring. Tlu: valve assembly further 
includes a email cornpertment or chamber in the eani*ter, which 
chamber drflnTf the metered dose to be ,w The valve stem is 
provided with in- and cutlet* for Offing the metered dose chamber 
with medicament and delivering the metered dose depending on the 
position of the stem in the valve aascmbb/, as will be described in 



25 The lower end of the valve stem b attached to, ar^ supported by, a 
pcarfc, which in turn U in mrn ffl i mi ration with a mouth ptccc. An sir 
flow passage, not shown, b arranged from an opening on the top of 
the bousing to the mouthpiece arranged on the housing near the 



To the upper part of the canister, an actuating means , hereafter 
l pressure plate 34, b arranged, abutting the bottom of the 



canister. The pressure plate is arranged to a cylindrical body 36 
movably arranged in the vertical direction around a support shaft 37. 
The lower part of the cylindrical body is arranged with an inwardly 
projecting ledge 38. A compression spring (not shown) is arranged 
around the support shaft between the ledg e and a fixed upper 
[40. 



The inhaler further comprises an actuator mechanism assembly, ft 
comprise* a Dap 42 or vane, Pig. 9, pivotably arranged in a pasaage 

10 43 in the Inhaler. As shown in Pigs. 12 and 13, a first ana 44, 

pivotably i* arranged with it* upper end to a cylindrical shuttle 46. 
The arm 44 real* with it* tower end on the Hap or vane adjacent Its 
pivoting point 47. Pig. 9- The shuttle b movabry arranged around the 
cylindrical body, whereby the upper part of the shuttle b engaging a 

15 projection 4g on the outer surface of the cylindrical body. On the first 
afcutHe two rota table holding mean* SO are arranged. Pig. 13. 
Between these a first fork-like member 52 b arranged. The fork-like 
member 53 b arranged with recesses 53 far receiving the holding 
eaeans, rt will h» rrrfr in ~* h^tow a pin 54 procrudlng from the 

20 cylindrical body. Pig. 11. b lield between the forks the fork-lite 

The shuttle b further provided with a second arm 56, arranged 
parallel to the fast arm. The second srm b shorter than the Crat arm, 
the reason of which will be explained below. 

25 

On the opposite side of the shuttle a second set of rotatabks holding 
Members 58 art arranged. Fig. 12. Between these a fork-like member 
60 b arranged, which b attached to the cylindrical body. The fork- 
tike member has projections 62 on which the holding means rest and 
30 thereby hold* the fork-like member to position. Between the forks of 
the fork-like m em ber a protrusion 64 b arranged, which b attached 



to the pressure plate 34. Some distance downward* en the fork-like 
1 66 are cut out 



The function of the device is aa foDow*- The metered do*e chamber is 
5 filled with medicament in a known fashion. The abutUe baa been 
pushed upwards by a return means so that Che first arm 44 rests on 
the flap or vane 43. The mum means compri ses an arm 70 
frf^nHmg downward*, and fffnnmrd to for example a protective 
cow far a mouthpieee. The upper port of the return mean* is 
tO designed as a ring 72 surrounding the cylindrical body 36. Between 
the ring and the shuttle a spring is arranged (not shown). Preferably 
the return means is activated when the cover is closed after use, thus 
activating the inhaler before the subsequent use. 

I j When a user begins to inhale through the mouthpiece, the flap 43, 
arranged in the air conduit adjacent the air intake, is pivoted inwards 
by the pressure difference created on both sides of the flap. Due to 
the pivoting movement, the first arm 44 is pushed off the resting 
poauion on the flap or vane. This causes the shuttle 46 to move 

30 oownwarda. whereby the rota tabic holding means 50 also are moved 
downwards unto they reach the recesses 33. This enables the forks of 
the tox-lixe member 52 to move away from each other thereby 
releasing the pin 54 and thus the cylindrical body. The compression 
Spring acting OO the ledge 36 on the inner surface of the cylindrical 

25 body moves ix and the pressure plate 34 downward*, thereby 

depressing the canister. Because the item of the canister U attached 
to the stationary nozzle, the stem is pushed into the m e t er ed dose 
chamber of the canister, thereby opening the connection between the 
dose chamber and the nozzle. The metered dose is delivered through 

30 the nozzle and is mixed with the luction air and enters the 
respiratory tract of the patient. 
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The downward movement of the shuttle causes the second arm 56 to 
e ngag e with the flap or vane and rest there. When the patient 
terminates the inhalation, the Sap or vane is pivoted back to its 
original prm"" The pivoting movement causes the second arm to 
leave the rest position on the flap or vane, whereby the shuttle is 
moved downwards rurthcr. The second set of rotatabk holding means 
58 are also moved downwards, thereby permitting the fork* of the 
second fork-like member 60 to move away from each other and 
release the pin 64 of the preasura plate, thus also releasing the 
crtssure plate 34, so that the canister is returned to its undepressed 
by the spring of the vahre assembly and the communication between 
the m e t er e d dose chamber and the rt r m* m is < 



During the return i 
of the canister, the metered dose chamber is refilled and ready *°r *** 
next dose. It is to be noted that the refilling of be metered dose 
chamber always is done when the inhaler and cantswr are held 
vertically, thua ensuring refilling of the metered dose chamber with 
at, even when smaO amounts of me dica m e n t remain in the 



The inhaler could also be provided with detection and monitoring 
means providing information regarding the inhalation These 
normally comprise counters for displaying the number of dose* 
delivered or the number of doses that remain. With the device 
accord ing to the invention, detection means for detecting the 
inhalatkm period may also be included because both the beginning 
and rod of Inhalation activate* the dcricc. The inhalation period i» 
then an indication of the Inhalation quality In the sense that if the 
device registers that a rather short inhalation has been dene, this is 
an hvitrsriftp that the patient has not inhaled the medicament into 
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the respiratory tract properly. The inhakr could then indicate to the 
user, to make him aware of this, and to suggest another dose. 

The measuring points for the detection means could be any of the 
moving part of the device of the invention, such as the flap, the 
shuttles, the pressure means, and so forth. 

It i* to be understood that the invention ta not Itirrifrrt to the 
embodiment described and shown on the drawings but may be 
altered within the scope of the claims. 



For example, the different springs acting in the device may have 
different configuration and /or attachment point* in order to obtain 
the same function. For example, the pressure means may be a 



It ia further concerrabJe to have other return mean* than a protective 
cover, like for example a button, a sleeve, lever or the Uke of any kind 
and placement. For r?Tf' w r A ' the upper part of the housing may be 
slidable ta re spect to the lower part in a vertical direction for 
activating the return mean* ta the described way. 

The second feature of the invention win now be described in 
connection with drawings 14-16. Figure 14 shows an esample of an 
inhakr r ^r^ ^t the present tavention. The Inhaler 310 shown is 
intended for aerosol-driven medicament contained in a canister 213 
arranged inside the houaing 314 of the tahakr. A stem 316cf the 
canister is seated in a nozzle 218 provided with an outlet directed 
towards an mbalanon mouthpiece 320. 



The inhakr is further provided with breath- activating 
comprise* a flap or vane 223 ptvotably arranged adjacent an eir 
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intake 224 and substantially cohering the intake when non-activated. 
The flap or vane is arranged with a protrusion 326 adjacent its 
pivoting point 338. A release means is arranged to the activating 
means, uprising an arm 330 which is arnmged wu* a book 232 at 
5 It* upper end, which hook grips a fcdge 234, in turn arranged close to 
the prc4ruaicai. A cocnpressi» 

arm and the housing of the inhaler. The arm extend* downward into 
a transmission and tacking means 248. 

10 A pressure arm 244 ia arranged In contact with the top of the 

canister as seen in the figure and prvot&bk around a pivoting point 
346 fixed » the housing. 
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The transmission and k>cktag nicans 48, Figs. 15 and 16, i 
a first pivoting ksriring rnember 50. pvccahk aromm an axis 52. 
which axis is fixedly attached to a stationary plate 53. partry taken 
•way ta Fig 1 5 for clarity. The kicking means fo arranged with ■ 
surface 54 Inclined with respect to a vertical axis a* *een in Fig 15. 
The lower end of the arm 330 is arranged wuh a mating taclined 
surface 356. The focktag .nento fo provided vdrh 
ledge 258, on which ledge a first transrnisafon member 260, pmaable 
around an sxi* 261, rests with a recess 262. thus holding the first 
tiansntisadon rnember ta a substantially horizontal position. The axis 
361 is also flxedry attached to the ptato 253. A second oanamiaafem 
member 264, arranged rAvotthry anwnd an axfo 266 to » vertfesJ 
direction rests with a lower end on the second tra nsmission member. 
The second transmission mtmNr is arranged with an arm 267 whose 
• end ia bent inwards in Fig 11. 



30 The upwsrt factag surface 369 of the arm mates with a ledge 

arranged in a groove 37 1 of a movable plate 268. The shaft 266 of the 
second transmission member is also attached to the piste 253. A 
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shuttle 376 ia attached to the movable plats 68 via attachments 275. 
Tbe lower end of the movable plate 268 ia arranged with a ledge 370. 
Between this ledge 370 and a ledge 273 of tbe stationary plate 353 
are arranged too compression springs 274. An arm 276 U attached 
to the shuttle 368. At the upper end of tbe arm 376 a hook 276 is 
arranged. The hook grips the free end of the pressure arm 344. The 
transmission and sacking means also compri ses suitable guide means 
Cor the different com ponen ts, not shown. 

The function is as fallow*. When a patient inhales through the 
mouthpiece 320, s pressure difference is created b e tw een the interior 
of the and the outside, and thus a pressure difference over 

the flap or vane 233. The pressure difference causes the flap or vane 
to pivot around its pivoting point 228. The pivoting movement causes 
the protrusion 226 to push the hook 232 of the ana 230 off Che ledge 
234 whereby it is forced downwards by the compression spring 236. 
The gap between the arm 230 and the locking member 250 provides 
an acceleration of the arm and thus a certain dynamical force. This 
force provides an additional feature and advantage in designing the 
system end the requirements tor releasing the locking member. 



The down-wd mcreroent of the arm 230 of the release means, due to 
the spring 236, causes it to come in contact with Its inrlmcd surface 
2S6 against the inclined surface 254 of the locking member 350. The 
movement and the Inclined surfaces causes the locking memb er to 
pivot clockwise in fig 15 whereby the ledge 258 of the locking 
member is pushed out of contact with the recess 262 of the first 
transmission member 260. The first transmission member it thereby 
free to turn downwards, wh er eby the arm 67 of the second 
transmission member 364 h moved out of contact with the recess of 
the groove 371. This frees tbe movable plate 368, which is pushed 

» due to the force of the compression springs 374, whereby 



10 



13 



25 



31 



the shuttle 376 b also moved downwards due to being attached to 
the movable plate 268 via the attachments 275. The farce of the 
co mpr essi on springs is transmitted to the canister 212 via the 
pressure arm 244 and the canister is depressed, 

Aa can be seen m Pig 15, the connection betw een on the one hand 
the Qap 222 and arm 230, the activating means, and on the other 
hand the l ock ing and transmission means 248, transmitting the 

, i» n» „ t nnA fwriftg tK» H-lfwry nf rtw. dOSC, SO Called 

actuating means, is broken in that there is a gap bet ween the arm 
230 sad the locking member 250. It is thus much easier to design 
and balance the activating means so that It is activated due to a 
predetermined pressure difference over the flap, and to design the 
compression spring 236 so that the force by tbe arm always is above 
a certain force req uired to trigger the rest of the system- 



It is to be understood that the connection Umm i the activating 
«yyn and the actuating means is not dependent on an actual gap 
between the parts, as shown in the Figures. The parts may well be 
contacting each other. The main importance is that the operation of 
the activating means is influenced aa tittle as possible by the 
actuating means and that it is ensured that the activating means 
always la capable of activating the actuating means Upon inhalation. 
This approach enables to design the system so that care is taken of 
the differences in the properties of aO components of the 
transmission and actuating means in order to have a reliable, 
predictable and repea table activation of the inhaler. 



in r es pect of the transmission described above, there could be 
or fewer transmission members present depending on the forces 
available tor triggering or unlocking the device and/or forces to be 
released. In this respect the transmission may also be of any 



-33- 



-34- 



12 



tnrrhnrriTm capable of transferring a movemaw sod -ft M r nf 
enabling a tow force to release a high force. 

Even though the present invention has been described in connection 
3 with an aerosol inhaler, it is to be un<ierttood that it is equally 
applicable to other types of inhalers such as powder and nebulise™, 
as well as for nasal inhalers. 

Several devices of the present invention may be used in the same 
10 medical distributor in sequence, dependent, or independent, of each 
other. With dependent is meant that one component is moved to an 
end position and thereby triggers a subsequent component. With 
independent is meant that one component ij moved to an end 
positien. The subsequent triggering is then performed by external 
15 activation. 
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! in the above example, a return means could also be 
provided with the same funerJc« u the above efese^ 
could comprise a second locking and tranarniaaion means replacing 
the attachments 275 between the movable plate and tbe shuttle 376. 
It cewmrisea a further arm. which, upon Ccrcninatfon cJrnhalar^ is 
released by the Qap or vane, whereby it owes the second lecking 
' meanaoutoflc<kmgpc«ltic«xThis« 276 to be 

released from the movable plate 263, whereby the canister Is 
returned to its non-depressed state by tbe spring arrajiged to the 
canister. Return meam arranged to the mewabte plate 268 wffl push 
it upwards to the initial posfobn. which far «^ mpl e ^ 
manually by shutting s hygiene [id or pushing a button. 

As for irdectora of the above described rvpe, aeveral devices 
to the present tavenrJon may also be used in one injector. Pot 
instance one may be associated with the triggering of needle 
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penetration, which is often done by pushing the syringe forward in 
the housing of the mjector. When the syringe is in the forward 
position, this triggers the emprying of the syringe. This is done by 
springs pushing the plunger into the syringe. When the plunger has 
5 reached the dose end position or bottom and the dose is delivered, 
this triggers a needle retraction or a needle protection to be pushed 
forward. There could thus be a series of components or transmissions 
acting in sequence, when} each sequence could make use of the 
'broken connection' according to the mvention. With the present 
10 invention there ia thus easier to take into account and deal with 

variations in the characteristics of the components in the chain when 
calculating the fareca required for the reliable rUriction of the device. 

In the description both force and energy have been used in describing 
IS the present tovennon. It is to be understood that are cquaQy 

applicable. For sample re lea s in g the locking means, a certain force 
may be applied to the kxking mesne » order to move it out of locking 
position. In the same context, ■ certain energy may also applied, 
which for example may comprise the dynamical energy obtained by 
20 the moving release means. 

It is to be understood that the embodiments described above and 
shown In the drawings arc neeHimiting examples of the present 
toieruioo and that it is defined by the scope erf pro tecti on of the 
25 patent claims. 

The third feature of the present invention w01 bow be described in 
con n ec tion with the drawings 17*24. Figure 17 shows an example of 
an inhaler Comprising the present invention. The inhaler 300 shown 
30 b in t e nd ed for aersol-driven medicament contained in s canister 302 
arranged inside the housing 304 of the inhaler. A stem 306 of the 
is seated in a ncrzJc 308 provided with an outlet directed 
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toward an inhalation mouthpiece 310. Pressure means 312 b 
•Hanged m contact with the top of the canister as seen in the figure. 
The pressure means co mprises a piston 314 and a pre ssme plate 
316. Compression springs 318 are arranged between the pressure 
5 plate and the housing. Actuating means 320 arc ananged in 

connection with the pressure piste tor holding it in a position where 
the compression springs are ten stoned. The actuating means further 
co mpris e brers and shuttles. 

I 

10 Fig. 18 shew a detail a c«npot>ent 323o/ a breath- vn^ted 
cohakr. The component comprises an air intake passage 324 , 
through which air flows during inhalation. In the air intake a flap or 
vane 326 is arranged phetabh/ around a phot axis 328. Spring 
means (not shown) urges the phot upwards in Fig. 16 against the 

IS interior wall of the sir intake. In this position the flap or vane 
substantially blocks the air intake passage. The part of the vane 
cppoaits chc piTotinx axis iz connected to the actu»tin* mean* 320. 

The general function of the component is chat during inhalation, a 
20 pressure difference is created between the interior and the exterior of 
the inhaler housing 304. This pressure difference causes the Cap or 
vane 326 to phot around the prvoting axis 328 against its spring 
means so that the air intake opens and an air flow is created. The 
piroting movement of the flap or vane trigg ers the actuating means so 
IS that the hold of the pressure plate 3 16 is released whereby the 
springs 318 depresses the canister 302. In turn the stem 306 is 
pushed into the canister whereby a dose of medicament Is delivered 
through the mouthpiece 310. 

30 The flap or vane is arranged with balancing means 332. In the 

embodiment shown inFlgs. 18 and 19 it comprises a weight arranged 
on the opposite side of the pivoting point in relation to the flap or 
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Fig 23 shows another use of the present invention. For many 
inhalers it b important that the inhalation forces are kept low, 
malting it necessary to have the actuating means respond to these - 
low farces. On the other hand the depression forces need to be rather 
3 high in order to be capable of overcoming the forces for depressing 
the c an ist er . Therefore, it is necessary with some kind of 
transmission mechanism which ampiiSes the movement from the 
flap or vane to the compression sprin g s . Pig 23 shows one «-v"p<» 
of bow the first link of the transmission comprises a lever 350 
10 prrotAbiy arranged. 

The lever is connected to the flap or vane 326 ria a piston 332. A 
second arm 354 or lever is connected u the lever via a ledge 356. The 
transmission 358 comprises further arms, levers, pistons, shuttles 
13 and the like in order to transmit and transfer the movement to a 
holding means 360 holding the pressure plate 316 " g^nr t the force 
of the compression springs 3 18. When a patient inhales, the Qsp 326 
is pivoted around its pivoting axis whereby the ptitnn 353 is pushed 
downwards. The piston pivots the tercr 350 whereby the arm 354 
20 di s co nn ects from the ledge. The movement is transferred through the 
transmission until the holding means 360 releases the pressure 
plate. Because very small forces are needed, and desired, in order to 
phot the lever, it to balanced against external forces according to the 
invention. A weight 162 is arranged oa the opposite aide of the 
2J prvoting point and chosen such that the resulting centre of mass of 
the weight an the lever coincides with the prvoting point 364, whereby 
the lever is hatanred against directed forces, tor example vertically as 
seen in Fig 23. 

30 Fig. 34 shows a detailed view of a locking and release means 366 for 
a breath activated inhaler. It co mpris es s first prvoting member 368 
phouble around an axis. The first member is arranged with a surface 
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vane. The centre of mass 334 of the weight b arranged in the same 
plane as the centre of mass 336 of the flap or vane and the pivoting 
point. The weight of the balancing means b chosen such that the 
weight times the «n— iw to the prvoting point equals the weight of 
3 the flap or vane times the distance between its centre of weight and 
the piv o tin g point. With this arrangement the flap or vane b balanced 
as regards external forces exerted on the inhaler m that the resulting 
irwmrnt on both aides of the pivoting point b the same. Si nce the 
centres of mass sre placed in the same plane as the pivoting point the 
10 flap or vane win be balanced for external farces in all direction*. 

Pigs. 20-22 show an embodiment where the flap or vane 326 b not 
balanced m all directions. Here the weight 332 b placed somewhat 
below the pivoting point and the flap or vane. Here the cent r es of 
IS mass 336 of the flap or vane and the balancing means 334 and the 
pivoting point 16 wfQ net be arranged in the some plane. Here the 
Dap or vane wffl be substantially balanced along the line 338 
rnterveeting the prvoting point and the resulting centre of mi.w 

20 This configuration may be due to the limited space available in the 
inhaler. The resulting t t i' t' 1 * of mass 336 wiU thus not coincide with 
the pivoting point of the flap or vane but with the fine 338. It b 
however arranged such that the flap or vane b halanrrd for forces 
exerted on the inhaler in selected directions. For example with an 

23 aerosol inhaler it b recommended that it b shaken before use so thai 
the medicament inside- the canister b property su spen ded. Depending 
on design of the inhaler, I e. how it b held, it b shaken in certain 
directions. The inhaler shown in Fig. 17 will be shaken substantially 
in the vertical direction as shown by arrows 330. The flap or vane b 

30 then substantially balanced with respect to those direction*. 
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370 inclined with respect to a vertical axis. The lower end of an arm 
372 arranged to a breath activated member, not shown, b arranged 
with a mating inclined surface 374. The first m ember b provi de d with 
as upwards facing ledge 376, on which ledge a second photahb 
3 member 378 rests with a recess 380, thus holding the second 
member in a substantially horixontal position. A third ntrmbrr 383, 
arranged slidabty to a vertical direction rests with a lower end on the 
aecond member. The third member b a tt ach ed to a holding member, 
which holds for example pressure springs arranged to a canister of 

10 an inhaler in an energised, tensioned state. As soon as the arm 372 
b moved downward, whereby the subsequent m e mbers are brought 
out of contact with each other, the canister b depressed by the force 
of the springs. In airier for the inhaler not to be activated by sudden 
forces, the first member 368 b balanced ao that its centre ef mass b 

1 5 pl ared in the prvoting point of the mr tnhri. 

Even though the present In v en tio n hss been described in connection 
with an aerosol inhaler, it b to be under sto od that It b equally 
applicable to other types of inhalers such as powder and nebulbers, 
20 as wcQ as for nasal inhalers working with the ssme principles. 

It b to be understood that the present mvention may be used for 
balancing statical as well as dynamical forces, i e predetermined 
directions of movement, rton -predetermined directions of movement 
23 aa well as m o v em ents in several ptoses. 

Even though the invention has been explained in connection with a 
balancing means arranged to the flap and lever of the transmission 
rnechanisin, It is to be understood that the principles of the invention 
30 may be utilised for other componcnu of an inhaler which arc 
prratably arranged. 
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In this context it b to be understood that the wording 'ravotably* may 
be members balancing on an edge, or that the shaft on which a 
pivoting mrmhrr Is arranged is smaller than :he hole, so that there is 
one sp ecific contact point, prroung print, between the shaft and the 

5 hole. 



The fourth feature of the present invention win now be described in 
connection with figures 25-27. In the drawings parts of an inhaler tor 
aerusoMnieo medicament with breath- act**. ted dose -delivering 
mesas is shown. The medicament and the aerosol as propellant are 
stored in a canister 4 10 where the upper part is shown in the 
di a wings. 



In a conventional manner, the canister is arranged with a stem 
containing a passags ai its lower part. The stem protrudes inside the 
ca ni ster, snd when the canister is d e pr ess ed a dose of medicament Is 
delivered through the p»«— gr of the stem. Also in a conventional 
manner, the stem commu n ica tes with an fnhahrfon opening, through 
which the dose is de li v er e d . Thesis parts are not relevant to the 
invention «nd are therefor not shown for the sake of clarity. 

A depressing means is arranged at the upper part of the canister. In 
the embodiment shown it comprises a pivoully arranged lever 4 1 2 
with a portion that is curved downwards somewhat Corresponding to 
the concave shape of the canister end walL At the opposite end to the 
pivoting point 4 14 of the lever, a depression means is arranged, 
comprising a compression ipring (not shown) attached via an arm 16 
to the end of the fever. 

Above the spring means, an activating means is arranged comprising 
afiap426 prvctaOy arranged in the inhaler in an sir p*«««g»- 423 
communicating with the exterior of the inhaler. The shape of the flap 
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end the passage b such that the flap substantially closes the 
when h b in its uppermost position. Fig. 25. The flap b 
the 



to 



When a patient inhales in order to r e ce ive a dose of medicament, the 
inhalation causes a pressure difference b etween the interior of the 
inhaler and the exterior. This pressure difference causes the Dap 246 
to phot and the passage 428 to open so that an air flow is created. 
The pirating movement of the flap acta on the depression means so 
that the compression spring pulls the arm 416 downwards whereby 
the lever 4 12 b pivoted downwards. The pivoting force depresses the 
canister 410 so that a dose of medicament b defivered. 



An adjustment means 440 a ccordi ng to the invention b also arranged 
in the inhaler. It comprises a generally L- shaped member 442 
arranged in a compartment 444 and movable in a vertical direction. 
The lower branch of the L- shaped member protrudes somewhat over 
the end wall of the canister. The fever 412 b pevoadr/ arranged to the 
lower branch of the U shaped member adjacent the in tersec t io n point 
with the upper branch. A vertically acting compression spring 446 b 
arranged between the Inhaler housing and the lower branch of the L- 
ahaped member, where the contact point 444 of the Spring b 
somewhat cfoser to the canister than the pivoting point 414 of the 
fever. The upper branch of the L- shaped member b provided with a 
number of teeth 450 arranged on the surface being Inwards. The 
opposite surface of the compartment b provided with a number of 
[teeth 452. 



When a canister b inserted m the inhaler, the end smll wfll come in 
contact with the lower branch of the L- shaped member 442. thereby 
pushing it upwards somewhat against the force of the compression 
spring 44d. Because the contact point 454 between the U shaped 
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member and the canister b further out on the lower branch of the L- 
shaped member than the contact point 448 of the compression 
spring, the I^shaped member win be tilted somewhat outwards in Fig. 
25 when the member b moved upwards by the insertion of the 
canister. Because of the tilting, the teeth of the upper branch and the 
compartment are not in contact with each other, Pig. 23. 

When the lever b activated upon inhalation, the upwards directed 
reaction fore* on the fever at its pivoting point 4 14 will cause the L- 
shaped member to pivot around the contact paint 448 of the 
canprasfon spring and the teeth of the urjper branch of the U 
shaped member and the teeth of the coenpartment to engage with 
each other, thereby fixating the vertical position of the rasrnber and 
in cum the position of the prroting point of the lever. Fig. 26. The 
adjusting of the prvotmi point of the lerer by using the end of the 
canister as a •reference point* ensures a constant snd reliable 
relation between the two with more or less the same angle of the fever 
in relation to the canister end wall, regardless of differences in 
tolerances of the different components, i e the canister, the mhalrror 
both, Fig 27. With the device according to the invention varuufona fas 
the order of 10-20% of the length of the fever can readir/ be handled. 

It is to be understood thai although the adjusting member b shown 
with an L- shape where the branch with teeth b taring upwards, this 
member could be being downwards with the teeth en the other side 
of the branch snd corresponding teeth on an opposite surface. 
Further, other crmfis^narJona of the member are coocefeabte for 
obtaining the same function of the height adjustment Also fixating 
means other than teeth could be used. 

In thb context it b co n c eiv a ble to have an adjusting means with the 
'■ ftincodn. and also using the end wajl ri the canbter as a 
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reference together with the spring means If the spring tnenns also b 
adjustable in height, the adjustment span could accoeomodate (or 
canisters with larger differences in sbe than tolerance differences. 

A fifth feature of the present invention will now be described in 
connection with figures 28-29. Fig. 28 shows, as an example, an 
inhaler for aerosol -driven medicament which may utilise the present 
invention. The inhaler comprises a bousing SI0 with an opening 512 
intended for inhalation of a dose of medicament Inside the housing is 
arranged a canister SI4 containing the medicament and aerosol as 
propellant. The canister b provided with dose delivery mechanism 
comprising a spring-loaded stem 516. The b provided with a 
passags ex ten ding Into the canister. The stem/lower part of the 
canister b supported by a holding/ fixating device 518. 

At the opposite end of the canister stem,- as activating means 520 b 
arranged. It comprises in the embo d iment shown • spring 522 with 
one end pressing on the canister and the other end supported by a 
bolder 524. 

The activating means farther comprises an sir inlet 526 arranged to 
the inhaler bousing and a Cap S28 prvotaUy arranged adjacent the air 
I ntake When the flap b in a resting, inactivated, po s i tion , it covers 
the air intake. Arranged in contact with the Cap b a balding means 
530, which In the embodiment shown comprises an elongated arm 
extending alongside the canister side. The arm b at its fewer end 
arranged with a ledge 532. When in a resting position, the arm and 
the ledge holds the canister La an inactivated position against the 
force of the spring. The interior of the inhaler, from the inhalation 
ope ni ng to the air intake forms an air passage. 
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The inhaler further comprises a safety means. It comprises at least 
one auxiliary sir intake 534 arranged to communicate with the 
inhaler air passage, forming an auxiliary air fffif with the 
inhalation opening, where the intake is positioned between the 
inhalation opening and the Dap/main air intake. Further auxiliary air 
Intakes 536 are shown with broken fines. 

In normal use of the inhaler, without the safety means, the start of 
an i nh ala t io n through the inhalation opening causes a pressure 
difference between the interior and the exterior of the inhaJer. This 
pressure difference causes the dap to pivot, thereby causing an air 
Sow through the inhaler from die air intake to the Inhalation 
opening. The pivoting movement of the flap acts on the elongated arm 
so that the arm is swung away somewhat from the canister. This 
causes thy to rdc&Ac *rflnf iTf t fiurp its xxubcttv*sttcd pffa rffi**^- 
The force of the spring causes the canister to depress whereby the 
stem is pressed into the canister and a dose la delivered to the 
inhalation opening, which dose is Inhaled by the patient. 



When the safety device according to the invention ia used with the 
inhaler and the auxiliary air intake ia dosed, the function is as 
described above. 

IT on the other hand someone tries to inhale without closing the 
auxiliary air Intake, an air flow passage ia created from the auxiliary 
air intake to the inhalation opening, thereby preventing a build-up of 
■ pressure difference inside the inhaler. Because no pressure 
difference is created, the flap will not be affected by the inhalation. 

Pig. 59 shows another example of an inhaler where the present 
invention la utilised. The inhaler shewn is intended for medicament 
in powder form. The inhaler comprises a housing 540. At one end of 
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543 with an 
can be 



544b 

by a protective cover 546. 



the housi n g a 
arranged. The 



Arranged inakut the opening is a means for enabling access to 
medicament. The means com prises an elongated body 548 with a 
r-»«~»£>» through its length, hereafter named outlet passage. One end 
550, the one faring inwards, ia arranged with sharpened edges. The 
elongated body ia ahdabty supported in a hole in the opening, 
whereby the other end of the elongated body is arranged in the 
opening. An activating means is arranged to the elongated body, 
comprising an air intake 553, a Cap 554 prvotafy arranged adjacent 
the air intake and a mechanism 556 designed u be able of moving 
the elongated body inwards when the flap ia i 



Further inside the inhaler and the elongated body a wheel 556 is 
retatahly at r ang ed. The wheel ia arranged with a plurality of 
560 and means for rotating the wheel to different 
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The medicament Ls packaged in blister*, where each blister < 
20 contain* one dose of medicament. The blister enclosures are placed 
in the i 



The inhaler further comprises a safety 
one auxiliary air Intake 560 a rrang ed to 
inhaler interior, forming an auxiliary air 
opening. 



It comprises at least 
communicate with the 

with the inhalation 



During normal use. without the device according to the invention, the 
inhalation causes a pressure difference betw e en the interior and the 
exterior of the inhaler. This pressure difference causes the flap 554 to 
open and an air flow to be created through the air intake 552 and the 
passage of the elongated body 548. The movement of the flap causes 
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the activating means to move the elongated body forward so that its 
pointed end penetrates the blister enclosure whereby a passage 
between the interior of the enclosure and the inhalation opening is 
created so that medicament is inhaled. 

When the safety device according to the inventko is used with the 
inhaler and the auxiliary air intake 580 is closed, the function is as 
described above. 

If on the other hand someone tries to inhale without closing the 
auxiliary air intake, an air flow passage is created mam the auxiliary 
air intake 580 through prnf of the elongated body to the 
ovulation opening, thereby preventing a build-up of a pressure 
difference inside the inhaler. Because no pressure difference is 
, the flap win not be affected by the inhalation. 



In tins context it is to be understood that the auxiliary air intake may 
be dosed or blocked by the fingers of the patient or by a eacchan ka l 
means. Since the greatest risk of unintentional inhalation is from 
20 chi ld r en, the sir intakes should preferably be placed so that a chBd 
: the auxiliary intake without great effort. 



There are several ways of obtaining this. One way is that the size of 
the auxiliary air intake is such that a child's finger cannot block it 
Another way is that there are several auxiliary air intakes arranged in 
the inhaler housing so that it Is difficult far a child to pace several 
fingers over all of the intakes. Further the distance between the 
intakes could be such that it is impossible for a child's hand to reach 
an the intakes. 



If the medicament is of a very potent, toxic, or even lethal kind, if 
inhaled wrongly, the dcric* could be designed such, and with the 
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auxiliary air intakes positioned 
■ to cover or block all intakes. 



such that both hands are 



in 



In this context it is to be noted that, if more than one auxiliary air 
5 intake is used, the activating means is arranged such that it is only 
activated when a pressure drop corresponding to a complete blocking 
of all intakes ia reached, i e it shall not be sufficient to block same of 
the auxiliary air intakes in order to activate the inhaler. By providing 
different number of openings and by arranging these with different 
10 coruTfuraticn*, different levels of security* may be obtained with the 
present invention. 

A sixth feature of the present invention vriU now be described in 
connection with figures 30-40. An inhaler 610 comprising a device 

15 611 acoordina to the invention consists of a body 612. where only the 
lower part ia ahown in the dra w in gs, a compartment 614 containing 
medicament, an air passage 616 and an opening 617. The 
compartment is in a known way connected to the air passage 616 for 
dispensing of a metered dose medicament u the patient during 

20 inhalation. 

The device according to the invention comprises a mouth place 18 
with a back and a front end 620, 622 in Quid rnmmuntearion with 
the air passage. In the embodiment ahown m Pigs. 30 and 32-35, the 

25 back end 620 b pivotabty arranged to an axis 634 Inside the body so 
that the mouthpiece may be pivoted between a rest/ protected 
position, Fig. 35, u an activated, ready-to- use position. Fig, 30 and 
32. A torsion spring 626 b arranged between the mouthpiece and the 
body far urging the mouthpiece towards the activated position and for 

30 hol din g it in that position. 
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A protective cow or lid 628 a pivotably arranged to an axis 630. The 
inside of the caver is arranged with a protruding surface 632. When 
the irdoakr/raouthpiece is activated and ready » use, the mouthpiece 
hi swung to Us protruding, inhsUnon. paction by the torsion 
5 spring, whereby the upper tide surface of the mouthpiece abuts the 
upper edge of the opening 617 pushed by the spring. 

When the pattern has inhaled the dose of medicament, he doses the 
cover by pivoting it The inner surface of the cover then comes in 
10 contact with the front cad at the mouthpiece, which surface pivots 
the mouthpiece into the body. Fig. 33 and 34. When the cover is 
completely shut, it is held in place by a fixating means (not shown) 
thereby holding the mouthpiece in the rest/protected position. 

IS Figs. 31 and 36-35 show toother embodiment of the invention, where 
the same co m po nen ts have the same re feren ce numerals. 



2) 



In this embodiment the mouthpiece is arranged sBdable in the body. 
The mouthpiece is arranged with protrusions 634 attached to 
opposite side of the mouthpiece. The protrusions are slidabJy 
arranged in grooves 636 in the body. The inner end of the mouthpiece 
is arranged with a downward encoding arm 638. A pusher spring 
640 is arranged between the mouthpiece and the body. An enclosing 
wall 643 is arranged around the mouthpiece. With this design the 
whole interior of the body may act as an air p»<mgr for the inhaling 
air, and thus no specific air passage is to be arranged and connected 
to the mouthpiece. The wall also serves as a guide and support for 
the mouthpiece. 

When the inhaler is activated, the mouthpiece protrudes through the 
opening by the spring and held in this position, while the protrusions 
abut the outer ends of the grooves. When the patient has inhaled the 



10 



15 



» 



47 



dose of medicament, he closes the cover by pivoting iL The inner 
surface of the cover then pushes the mouthpiece whereby it shoes in 
its longitudinal direction 642 by die protrusions and the groove. 

Fig, 39 shows an cyamplr of an inhrtlrr for aerosol driven 
medicaments with a pivoting mouthpiece. The pivoting point 650 is 
placed such that the norrk 652 in Quid communication with the 
canister 654 is in line with the mouthpiece 618 when U is in the 
inhaling position. A general desire in this respect is that the pivoting 
point is pl a ce d as dose to the canister/ istwlr as possible to minimise 
the height of the inhaler, and as far to the protruding side of the 
inhakr /mouthpiece as possible so that the mouthpiece p r ot r u des 
such an extent dial it is easily placed in the mouth. The pivoting 
mouthpiece is also provided with a covering wall 656. which, when 
the mouthpiece is in the inhaling posiuon. covers the interior of the 
inhaler, which may comprise other *■«—*■■ »;. r ..« for h.nXHnj the 
inhaler. The p ro t ec ti v e caver/lid may also be arranged with holding 
means , not shown, for preventing the raouthpiffr to pivot back when 
to the inhaling position. 

Figure 40 shows a mouthpiece according to the invention wherein the 
movable mouthpiece and the spray bead with nozzle is made as one 
repla cea bl e unit. This arrangement is convenient when the inhakr aa 
such is intended for long time use. The mouthpiece and the spray 
hea d often become clogged or s mear ed with m ed i ca ment after some 
use. Therefore, it is practical that they may be rem ove d aa a unit for 
replacement ( 



For the different embodiments, the protective cover/lid may be 
opened by pressing or sliding a button, lever or the like, and placed 
on the inhaler m such a way as to coincide with the cr g o no mi csl 
conditions of the user. In order to ensure that the cover is not opened 
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acodentafh/. it may comprise two buttons or activating points that 
have to pressed or activated at the same time. It is also conceivable 
that the protective cover is a sleeve, for cample sB d a bfc in the 
longitudinal direction of the inhaler. The sleeve may also be so long 
that it constitutes the major outer surface of the inhaler, and that the 
user holds the sleeve when holding the inhaler. The upper part of the 
sleeve is open, through which the inhakr body protrudes. By 
pressing the upper end of the body downwards, it shoes inside the 
Sleeve, whereby the lower put of the body, comprising the movable 
mouthpiece, is arranged below the sleeve, thus exposing the 
mouthpiece, and the inhaler is ready to use. 



The device can further be provided with means for reactivating, 
renaming snd recharging means of the inhaler «ftor delivery of a 
dose. These means may include placing the inhaler in a ready-to-use 
state, wherein the me tered dose compartment is refilled/recharged, 
that the memns far delrrertng a dose, like pressure iprings acting on 
an aerosol canister, are re- tension* d. and the like. In this context, 
reference Is made to the Swedish patent appneadon No. 0903349-!, 
which hereby b incorporated in its encrery. Preferably these means 
are activated by the protective cover/lid when it is closed. Tensioning 
of springs and (be like is fisoTitated in that the protective cover/Ed 
may be used as a lever, thereby reducing the force needed. 

It b to be understood that the invention is not limited to the 
embodiments described above and shown on the drawings, but may 
be altered within the scope of the patent claims 



In this respect it is conceivable that the mouthpiece may be pfvocabk 
JO around a vertically arranged axis instead of a horizontal axis, which 
axis nj*y coincide with the outlet of the metered dose compartment. 
This design has the advantage of requiring less space in that the 



mouthpiece is swung sideways in and out from the inhaler body, thus 
reducing the height of the inhakr. It is also conceivable that the 
mouthpiece may be formed by several teleseopkally acting parts hi 
order a obtain the protruding effect. 

The moving action of the mouthpiece from an activated position to a 
protected rest poaition may also be obtained by other means, such as 
cam-shaped ribs or protrusions or seme form of linkage betw een the 
• and the mouthpiece. 
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TOE OU» OETTHOC THE DWEWICW MX AS FOLJX: 

1. Device far use with an tahafar, the inhaler comprising a body,, 
an at r osol can i ster arranged in said body containing cifdif iiw nt, 
comprising ft metered dose rft»rafr»r and able to dispense a metered 
dose of said medica ment, ft node in fluid eammunfcanon with said 
canister, an opening far dispensing of said medicament In Ouid 
um iii Wf i init ioB. with said nonlr, said device comprising m ea ns (34, 
36,42, 44, 46, 50. 52) for activating said canister to open and 
dispense said medicament in response to an airflow in the inhaler 
caused by inhalation of a user through said opening, return means 
(42 46, 36, 58, 60) Jbr deactivating said canister to dose it, 

c b a r a c t e r I s e d in that said return means deactivates said 
ranrstc r when the airflow drops below a certain threshold value. 

2. Device according to claim I, c h a rac t e r i s ed in that said 
return means deactivates said canister in response to ending and/or 



5. Device according » claim 1 or 2, c ha r acta rise d in that 
said activatini means comprises first spring means, hereafter named 
pressure spring means, for moving the canister relative the housing 
to vent the m etered dose chamber and that said return means 
caraprisea second spring means, hereafter named return spring 
means, far moving the c a n is t er relative the housing to an unvented 
position against the force of the first spring means. 

4. Device according to any of the preceding claims, 
c harscteriscdin that the activating means and return 
of the device are operated when the canister is positioned with its 
outlet fadng downwards in the inhaler. 
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Device according to dairo 4, c h a r a e t c r i i c d m that the 
chamber is r efWrd / recharged during deactivation of the 



6. Device 
return spring 



to claim 3, eharacterisedin 
of the return means is activated by the 



7. Device according m daim 3, eharacterisedin that said 
activating means comprises a pressure means (34, 36, 38) in contact 
with the bottom of the canister, that the pressure spring means are 
arranged b e tw een the pressure means and the housing of the inhaler, 
holding means (46, 52) for holding said pressure means, thereby 
preventing said pressure spring means and pressure means to 

i the canister, support means (50) for supporting said holding 
i in holding said pressure means, and rdease/retum 
mechanism (46, 58. 60) which is activated in response to an airflow 
due to inhalation, whereby, upon activation, the support means 
tid spacer means which in rum releases said pressure 
> and the canister is i 



6. Device according to daim 7, eharacterisedin that the 
return spring means of the return means is arranged to said support 
, whereby upon ter rn i n suo n of inhalation, said r ele a se / return 
l activates said s ece od spring means to urge said support 
means in supporting contact with said spacer means, whereby said 
ns urges the pressure means to a position where the 
•Ian 



9. Devfca according to any of the preceding daimv, 
eharacterisedin that it comprises detecting/rnonitoring 
means fix detecting/ monitoring the time between activation and 
deactivation of the canister. 



32 



10. Device for an inhaler according to daim 1, further """pri iing 
a drug delivery opening (220), compartment (212} containing 
medicam ent to be delivered, an energy system comprising actuating 
means (344, 274) capable of delivering a dose of medicament from the 
3 corepartment and activating means (222. 226. 230, 236) capable of 
activating said actuating means, whereupon activation of the device a 
force/energy acting on the acti v ating means is transmitted to the 
actuating means, w hereb y a dose of medicament is delivered through 
said drug delivery opening, eharacterisedin that said eurgy 

10 system is divided in at least a Srst and • second energy system, the 
first energy system comprising said activating (322. 236) means and 
a release means (230, 236), said second energy system comprising 
said actuating means p44, 274) and a locking means (250, 260, 264, 
368) arranged to the actuating means and capable of locking said 

IS a ctu a t i n g means to an cocrgbed state, wherein the systa 
the device Is non-activated, are in no physical contact with < 
other, and wherein, upon activation of the activating means, the 
release mrvrts is moved into contact with, and moves, the VvVing 
means out of s locking position. 

20 

11. Device according to chum lO.charac tor i s e d in that the 
activating means and release means are designed and adapted such 
that the force/energy provided by the first energy system upon 
activation is substantially higher than the farce/energy r equ ir ed for 

23 releasing the second energy system. 

12. Device according to any of the preceding claims 10- 1 1. 
eharacterisedin that the s econ d energy system comprises a 
tra ns mission, by which the force/energy required for releasing said 

SO locking means is s ub stantially less than the forces/energy required 
for holding said actuating means in an energised state. 
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13. Device according to any cf the preceding claims 10-12, 
eharacterisedin that the force/energy available from said first 
energy system b adapted such that it is substantially above the 
variations in force/energy requirements for activating the second 
energy system. 



14. Device according to any of the preceding claims 10-13, 

c h a r a c t e r i s e d in that said first energy system to calibrated 
such that the activating means is activated at a predetermined 
thr eshol d. 

15. Device according to any of the prec eding claims 10-14, 

c ha rac t o ri so d in that tt U arranged in an inhaler, and that the 
activating means is arranged and adapted such that it is activated 
upon inhalation. 

16. Device according to claim 10, c h a r a c t e r i s e d in that the 
activating means comprises a flap or vane arranged in said inhaler 
adjacent an ah to take of said mhaler. 



17. Device according to any of the preceding claims 10-14. 
c h a r a c te r i s e d m that it is arranged In a medical Injection 
device, and is arranged and adapted such that the activating 
comprises a user-operated means, whereby, upon operation, the 
release means moves the locking means out of a locking pesition. 



18. taedical distributor for distributing medicament to a patient 
c o m pr i sin g at least one device according to cla i m 10, 
eharacterisedin that there are arranged several devices 
acting in sequence of each other, dependent or independent of each 
other. 
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19. Medical distributor according to daim 18, 
characterised^) thai the activating means of one dtna U 
activated upon tut of inhalation and in that the activating means of 
i is n'tivated upon tcrriinamm of mh elation. 



20* Inh al er co m p ri si n g a device 



10. 



21. Medkal injector comprising a device according to daim 1 a 

33. Device far an inhaler [300), according to claim 1 , further 
co m p rising an inhalation o penin g, a container containing 
fncritrj n ir fit, an actuating rrrrans capable of delivering a dose of 
medicament from (he container, a movement me a n s (336) co nnre t ed 
to the actuating means and arranged such in the inhaler that It is 
moved by inhalation through the inhalation opening, characte- 
rise d in that the movement means comprises at feaat one rjrrotably 
arranged member (326), whereby the at feast one hit rub er is halnrtrrd 
such around its pivoting point (328) that forces acting on the at least 
one member during movement of the inhaler, causing 
ac ce l er a t ion/ retarda t i o n, do not affect the at least one member. 

23. Device according to daim 22, charaeteriaedta that the 
movement mnnm comprises a balancing ny^f (333,362) arranged 
such to the at least one member that the forces acting on the at least 
one member during said movement of the inhaler are balanced out by 
the balancing i 



24. Device according to claim 22 or 23, charaeteriaedta 
that the moment of the balancing means Is substantially the 
the moment of the at least one member. 
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25. Device far an inhaler according to claim 1 , further corapriaing 
a container (4 10) with predicament and means far acuvating said 
container (4 12, 416, 41S. 434. 426, 429) for delivery of a dose of 
medicament, charac tcri sed taanartaiaringmeans(440) 
arranged and designed such as m automatically adjust the contact 
point b e twe en said container and said activating meant to 
MCon iDS Odatc for ^'^^t tmts In container i 



36. Device according to claim 23charecteriaedta that the 
10 said difffrmr*"w <' fli m *t l ie tnirnnr r width variations of the 1 
and a certain type of ca n ist er as wefl as different < 



37. Device according to claim 25, characteritedta that 
said activating means comprises spring means for moving said 
15 container upon delivery of dose, and that said adjusting means is 
able of adjusting said spring means into contact with said < 



28. Device according to claim 23, characterised^ that 



20 

39. Device according to daim 35, charaeteriaedta that 
said activating means comprises motor means. 

30. Device according to daim 36, charaeteriaedta that 
25 said container is an aerosol-driven canister arranged with a 

dispensing device activated upon depression of aaid canister, that 
said activating means comprises pressure means pjvotalh/ arranged 
in said inhaler and acting on aaid canister, and that aaid adjustment 
means is able of moving aaid pivoting point in correspondence to the 
30 star of said canister. 
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31. Device according to claim 30, c h a r a c t e r i s e d in that 
said adjustment means tacks said pivoting point upon activation of 
said pressure means to depress said canister. 



32. Device for an inhaler according to claim 1, further comprising 
an air passage inside the inhaler, an opening (512, 544) tatended for 
inhalation of medicament in fluid connection with said air passage, 
means far delivering a dose of medicament (514, 516, 522, 543, 550, 
560) into aaid air passage, means for activating said dose delrvering 
means (526, 523, 530, 552, 554, 556), wherein said activating means 
is activated by an air flow through aaid air passage, character!* 
e d in that the device comprises user operated safety mean* (534, 
580) arranged and positioned such that it prevents aetivation of said 
activating means when the aaietj means is in a i 



33. Device according to daim 33, e h a r a c t « r I s a d fa that 
aaid safety de v ic e c omprises an auxiliary air passage in 
corrmrunicarJon with the fp^tsrtfrn air and in 

ccanrmtmrartrtn with the outside of the inhaler via at least one 
opening, and user operated means for blocking said auxiliary air 
; when an Inhalation of medicament is to be performed. 



34. Device according to claim 33. charac t e r i s e d in that (he 
user operated means comprises parts of a hand of a user of the 
inhaler. 



33. Device according to daim 34. charaeteriaedta that 
there are at feast two epentags and thai they are arranged such on 
the inhaler chat they cannot be reached by the fingers of a chud*a 
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36. Device according to claim 34, charaetortsedm that 
there arc at least two opening* and that they are arranged such on 
the inhaler that they cannot be reached by the fingers of an adults 



37. 



Devi ce according to <rta i* n 34, charaeteriaedta that the 
of the opening is such that a finger of a child cannot block the 



10 38. Device (fill) far use with an inhaler (610), according to claim 
1. further comprising a body, a suppty of rnedicament (614), a 
metered dose compartment, an ah* passage wim an opewng far a 
patient to inhale through, means for delivering a metered dose from 
the metered dose compartment during inhajshrm and a mouthpiece 

15 (61S), wherein the mouthpiece ia provided with a front end (622) to be 
P*.r^v4 ta the patients mouth and is in fhnd contact with said 
c*xntag,cheraeterisedmrneans(624, 634| far moving the 
mouthpiece from a rest/ p r o te cted position where the mouthpiece is 
arranged substantially within said body to an activated/ tahahng 

20 position where at feast the front end of the mouthpiece protrudes 
from the body of the inhaler. 

39. rJe^aceordJr4ttclaim33.eharact 
further compriaea refeasable fixating means (626, 640) for releaaahly 
25 fixating the moaxfhriirrc to the two po s i tions . 
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Device according to daim 39. c h a r a e t e r i s e d in that the 
teans comprises spring meant for urging said mouthpiece to 
the activated position. 



41. Device according ta claim 39 or 40. c b • r a c t e r i a e d in 
thai the fixating mean* comprise* a m ina c ti ve cover/Ed (628) for 
hnfcling aaid mcumpiece in the resting pcwltfcwi. 

J 42. Device according to claim 38.charac te rl icdfai that the 
means for moving taid mouthpiece comprise* a pivot axis (624) 
arranged b e tw een the mo u t hp i e ce and the inhaler, for cnabOng a 
pivoting acdon between the resting and activated positions. 

10 43. Device according taclaim38,charaeterisedin that the 
means for moving aaid mouthpiece mmprite s guide means (634) for 
riming the mouthpiece along its tongtrudinaJ direction when it is 
moved from irttlug poshem to activated pos it ion. 



15 



44. Device according ta claim 41. characterised in that it 
further comprises a cti v a t in g means to set the inhaler ready for 
delivery of * subsequent dose and mat the activating means are 
handled by the protective cover/rid. 



DATED oils 12th day of August 200 J. 
SO. MEDIOU. AB 



PATENT t TRASOWK 
HAWTHORN. VIC. 3122. 
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